Abstract. -As part of an investigation on what effect galaxy interactions have on the z-structure of the disks of involved galaxies, we present here new photometric data in the B, V , I passbands for a sample of 24 interacting systems and 7 non-interacting galaxies. Isophotes, total magnitudes and colours of all sample galaxies (67) are determined. Our estimates and the comparison with the published results show that the accuracy of our photometry is about 0.15 mag.
Introduction
External perturbations due to galaxy interactions have often been invoked to explain the presence of thick disks in spiral galaxies (Binney & Tremaine 1987 and references therein) . Forces perpendicular to the plane can excite zoscillations and warps, and through dynamical friction, the relative orbital energy of the satellite is lost while the target disk is heated. The efficiency of this process is not clearly known. Analytical estimations and numerical simulations have shown that the efficiency depends on various parameters, as for instance the ratio of dark to visible matter, and the fraction of total mass in the disk. Another phenomenon can moderate the disk thickening during interaction and accretion of a companion: the gas accreted can, by its dissipative character, settle in a thin plane, and make the disk thinner by its direct gravitational effect, and by the subsequent star formation.
Besides, galactic disks can also be thickened by indirect processes: it has been shown for instance that tidal interactions favor the formation of bars (Noguchi 1987; Gerin et al. 1990 ). Barred galaxies are more frequently seen in groups or in binaries (Thompson 1981; Elmegreen & Elmegreen 1982) . The presence of bars and the implied vertical resonances can excite a peanut-shape or bending mode, that can produce a very thick disk Raha et al. 1991) .
The efficiency of tidal thickening could set stringent limits on the current rate of galaxy merging and galaxy infall. According to Toth & Ostriker (1992) , the thickSend offprint requests to: F. Combes ness of the Milky Way disk implies that no more than 4% of its mass can have accreted within the last 5 10 9 yr. They claim that the currently fashionable theory of structure growth by hierarchical merging is not supported by the presence of thin galactic disks, cold enough for spiral waves to develop. This argument is supported by the recent simulations of Quinn et al. (1993) that show that a single merger is sufficient to destroy a thin disk, even if the mass of the satellite is only a few percent that of the disk. However, their calculations did not include any dissipative component, or gas accretion, that could modify the results.
From the observational standpoint this problem is not investigated entirely. Our preliminary consideration (Reshetnikov et al. 1993a ) have shown that the disks of strongly interacting spirals are 2-3 times thicker as compared with the disks of normal spiral galaxies. But the small number of objects in our sample (only 6 galaxies) did not permit to study this question in details.
In the present project we plan to investigate the efficiency of tidal disk thickening by observing the thickness of planes in a large enough sample of edge-on interacting galaxies, in comparison to a control sample of isolated galaxies. In this article we present our sample, the observations and general photometric results. A detailed discussion of the results, together with luminosity profiles, will be given in a forthcoming paper.
Observations and data reductions
The sample for this study was selected from the atlases by Arp (1966) , Vorontsov-Velyaminov (1977) and from the Catalogue of isolated pairs (Karachentsev 1972 (Karachentsev , 1987 . We chose to study strongly interacting systems with apparently edge-on spiral galaxies. Due to limited field size, we selected systems with an apparent angular diameter of < ∼ 3 . We included 24 interacting systems (mainly double) in our final sample (see Table 1 and Fig. 1 ). The sample is relatively complete. We included almost all interacting systems from the above catalogs that were suitable in angular diameter and could be observed during our observational run. As it is apparent in Fig. 1 , the sample includes a wide morphological range of interacting edge-on galaxies, from early-to late-type spirals. As the control sample we will consider literature data as well as our own observations of 7 nearly edge-on non-interacting galaxies from UGC (Nilson 1973) .
Data acquisition
The data were acquired during 19-23 July 1993 with the OHP 1.2 m telescope at the f/6 Newton focus. The detector was a TK512 CCD of 512 × 512 square pixels. The scale was 0. 75 pixel −1 , giving a field of view of ≈ 6. 4×6. 4. This device has 10.1 e − /pixel readout noise and a conversion factor of 6.5 e − /ADU. The used passbands were Johnson B, V and Cousins I. The seeing during our observations was not good (≈ 2−4 ). A log of observations is given in Table 1 .
Photometric calibration for four nights (from July 20 to July 23) was accomplished using repeated observations of the BV I standard stars from Landolt (1983) and Smith et al. (1991) . Care was taken to ensure that the colours of standard stars matched the range of galaxian colours. We used the following extinction coefficients for the OHP: 0. m 34, 0. m 19, and 0. m 08 in B, V and I passbands correspondingly (Chevalier & Ilovaisky 1991) . The derived transformations (mean for four nights) from our "outside atmosphere" instrumental magnitudes to the standard BV I system are:
Standard stars follow the above equations with rms residuals of 0.. m 02 − 0. m 03. Weather conditions during the first night of observations (19/20 July) were non-photometric. But since the main goal of our work was to obtain the surface brightness distributions for the largest possible sample of edgeon galaxies, we kept also these observations. To calibrate these frames (Arp 30, Arp 124, Arp 150, Arp 278, K 540, K 547) we made observations of these galaxies with short exposures (about 1 min) during the next four nights. Then, using short-exposure images obtained in photometric conditions, we found individual transformation equations for each object observed in the first night. Naturally, such a second-order calibration gives a worse accuracy for the zero point of the magnitude scale for these objects (about ± 0. m 10). 
Data reduction
The photometry was performed using the MIDAS software package at the Meudon Observatory. The primary reduction included the standard steps: bias subtraction, flat fielding with dome flats, sky subtraction, and removal of the matrix defects. In general the diameters of galaxies in our sample are quite small (≈ 1 −2 ) with respect to the field size, allowing a careful sampling of the sky Fig. 1 . V band isophotal contour images of the sample galaxies. The isophotes are separated by 0.75 mag, the faintest contours are listed in Table 1 . North is at the top, East at the left. The bar length is 1 arcmin background and its interpolation with a polynomial. Subtraction of the sky level has been made after having checked the smoothness of the polynomial in the regions occupied by the galaxies and the distribution of the residuals over the frame. The typical uncertainty of the background level is about 0.5%. V band isophotal contour images of the sample galaxies are presented in Fig. 1 (the surface brightnesses for the faintest contours are listed in the last column of Table 1 ).
Measuring the magnitudes of separate galaxies belonging to close interacting systems is not a trivial problem, since these galaxies are often partially superimposed on each other. Isophotal magnitudes (magnitudes contained within the given isophote) do not solve this problem. Indeed, our sample galaxies are often strongly overlapping (see Fig. 1 ) and relatively bright isophotal levels include several galaxies in many cases. If we try to use different isophotal levels for different galaxies, we have very inhomogeneous systems of magnitudes. To obtain uniform systems of magnitudes, we decided to determine the total asymptotic magnitudes and colours. Synthetic multi-aperture photometry was made for all galaxies and magnitude-aperture relations (growth curves) were constructed. The cosmetic defects and projected stars were excluded by masking. For the overlapping galaxies the size of the maximum aperture for each object was limited to the part of the galaxy free from any superposition. In some cases we excluded close companions by occulting them with rectangular masks. To derive asymptotic magnitudes and colours we used standard magnitude-and colour-aperture curves (de Vaucouleurs et al. 1991 (RC3) ; Buta et al. 1995) . (For close interacting systems we verified our photometry by comparing the total magnitude of all summed individual components with observed magnitude within large aperture containing the whole system). Due to the large extrapolations used for many overlapping galaxies the resulting uncertainties of the measured B t magnitudes may be as large as 0.15 mag and for total colours of 0.05−0.10 mag.
The derived total magnitudes and colours are listed in Table 2 (without corrections for Galactic extinction and redshift).
Photometry comparison

Aperture photometry
Let us compare our results with multiaperture photoelectric photometry collected by Longo & de Vaucouleurs (1983 , 1985 (Longo, private communication) . Moreover, the data at log A=0.95 (Tomov 1978 (Tomov , 1979 Roth (1994) published V, I photometry of Arp 124NE (NGC 6361). We found that our V and I magnitudes are brighter by 0.
m 15 than in Roth (1994) . In part, this difference may be due to our extrapolation to the total magnitudes while Roth used isophotal ones. Let us estimate the effect of extrapolation. According to Reshetnikov et al. (1993a, b) NGC 6361 reveals an exponentially decreasing surface brightness with scale length of about 15 in the R c passband. Roth (1994) found a very similar value for the exponential scale length in the I band: h = 13. 9. Assuming pure exponential surface brightness distribution (see Fig. 2 in Reshetnikov et al. 1993b ) we obtain a major axis effective radius for NGC 6361 of R e (I) = 1.678 h = 23. 3. Now, Roth's V and I magnitudes were obtained within isophote µ I = 23.5. Using the exponential scale-length and central surface brightness in the I band found by Roth (1994) , we obtain a major axis radius corresponding to this isophote: R(µ I =23.5) = 76 . Then we find the abscissa from the standard growth curve (RC3, Buta et al. 1995) : log R/R e = 0.51. This abscissa corresponds to the difference between total and isophotal magnitudes of 0.
m 05 − 0. m 07 for the late-type galaxy. Thus, the difference between our and Roth's magnitudes may be reduced to 0. m 08 − 0. m 10 when the extrapolation effect is taken into account. Within our observational accuracy of (0. m 10 − 0. m 15) and Roth's (0. m 05) photometry this difference is unsignificant.
Our V − I colour −1. m 37 -is close to that of Roth (1994) −1. m 36. 
RC3 system of total magnitudes
Let us compare our B t magnitudes with RC3 (de Vaucouleurs et al. 1991) system of total magnitudes. Among our sample objects we found 19 galaxies with B t magnitudes in RC3. Figure 3 gives the relationship between our -B t (OHP) -and RC3 magnitudes -B t (RC3).
The agreement between the two systems of magnitudes is good. The mean difference B t (OHP) − B t (RC3) is 0. m 00 ± 0. m 06 (s.e.m).
R c photometry
There are total magnitudes in the Cousins R c system for ten of our sample galaxies in Reshetnikov et al. (1993b) . The R c passband is bracketed by the V and I bands and so we can expect a correlation of R c magnitudes with linear combination of V and I values. Indeed, excluding one strongly deviating galaxy (Arp 284B), we found very good correlation: R c = V − 0.50 (V − I) + 0.19 (Fig. 4) . The galaxies follow this empirical relationship with standard deviation of 0. m 11 only. Therefore, one can conclude from our estimates and comparisons with published results that the accuracy of our photometry is not worse than 0. m 15.
Comments on individual objects
In this section we will briefly discuss the identification of some galaxies listed in Table 2 with Fig. 1 . 
Arp 71
This interacting system is placed in the central part of the cluster Abell 2151. The object marked by letter A in Table  2 is the large edge-on galaxy near the center of the frame. Letter B denotes the small companion from the East side of the galaxy A. Arp 71SE is the large galaxy in the SE corner of the figure; Arp 71NW locates in the NW corner; numbers 1−3 mark small galaxies in the field.
Arp 112
The galaxy with extended tail in the center of figure is Arp 112; it has East and West companions denoted by the corresponding letters.
Arp 150
The North component of the close pair of galaxies connected by a bridge is marked as A, the South component as B. The galaxies in the South-East and South-West corners of the figure are indicated by SE and SW in the Table 2 . Arp 208 SE component of the close pair of galaxies in the East side of the figure is denoted as A, the NW component -as B.
The edge-on galaxy in the West side is marked as W.
VV 489
The peculiar object in the South part of the figure is marked by the letter S, the North galaxy -as N. Individual condensations (galaxies, probably) in VV 489S are indicated by the numbers 1-4.
VV 679
The large edge-on galaxy near the bright star is denoted as A, while the letter B denotes the small compact companion projected to the North-East part of the galaxy A. The faint galaxy in the South-East corner is marked as SE.
Conclusions
In this article we presented the results of B, V , I CCD surface photometry for the members of 24 interacting systems (containing at lEast one nearly edge-on disk galaxy) and for 7 non-interacting edge-on spirals from the UGC catalog (Nilson 1973) . We plan to use this observations for the study of the efficiency of tidal thickening of the galactic disks.
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